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(54) IMethod and apparatus lor controlling ioop filtering or post filtering in block based motion 
compensated video coding 



(57) Adjacent blocks (44,46) are identified in an im- 
age. Motion vectors for the adjacent blocks (44,46) are 



identified (102). Deblock filtering (104) between the iden- 
tified adjacent blocks (44,46) is perfomned when the mo- 
tion vectors are not identical with each other. 
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Description 

BACKGROUND 

[0001 ] Block based motion compensated video coding s 
is used in many video compression standards such as 
H.261 . H.263. H2634-, MPEG-1 . MPEG-2, and H26L The 
lossy compression process can create visual artifacts in 
the decoded images, refenred to as image artifacts. 
Blocking artifacts occur ak>ng the bkx^k boundaries in an 
image and are caused by the coarse quantizatton of 
transfomri coefficients. 

[0002] Image filtering techniques can be used to re- 
duce artifacts in reconstructed images. Reconstructed 
images are the images produced after being inverse is 
transfomried and decoded. The rule of thumb in these 
techniques is that innage edges shouki be preserved 
while the rest of the innage is smoothed. Lew pass filters 
are carefully chosen based on the characteristk: of a par- 
ticular pixel or set of pixels surrounding the image edges. 20 
[0003] Non-correlated image pixels that extend across 
image block boundaries are specifically filtered to reduce 
blocking artifacts. However, this filtering can introduce 
blurring artifacts into the inrtage. If there are little or no 
blocking artifacts between adjacent blocks, then low pass 2S 
filtering needlessly incorporates blurring into tfte image 
while at the same time wasting processing resources. 
[0004] The present invention addresses this and other 
problenDS associated with the prior art 

30 

SUMMARY OF THE INVENTION 

[0005] Adjacent blocks are identified in an image. Cod- 
ing parameters for the adjacent blocks are identified. De- 
block filtering between the kilentified adjacent blocks is 35 
skipped if the coding parameters for the identified adja- 
cent blocks are similar and not skipped if the coding pa- 
rameters for tfte identified adjacent blocks are substan- 
tially different. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] 

FIG. 1 is a diagram showing how deblock filtering is ^ 
selectively skipped according to similarities between 
acQacent image bk>cks. 

FIG. 2 is a cQagram showing two adjacent image 
bkxks having similar motion vectors. 
FIG. 3 is a diagram showing how transform coeffi- so 
cients are identified for one of the Image blocks. 
FIG. 4 is a diagram showing how residual transfonn 
coefficients are compared between two adjacent im- 
age blocks. 

FIG. 5 is a block diagram showing how the video S6 
image is encoded and decoded. 
FIG. 6 is a block diagram showing how deblock fil- 
tering is selectively skipped In a codec. 



FIG. 7 shows a table containing the results from se- 
lective deblock filter skipping. 
FIG. 8 is a fiow chart describing the steps of an em- 
bodiment of the present invention in which deblock 
filtering between adjacent blocks is dependent on 
similarity of coding parameters in adjacent blocks. 
FIG. 9 is a flow chart describing the steps of an em- 
bodiment of the present invention in whk:h deblock 
filtering between adjacent blocks is dependent on 
adjacent blocks having similar motion vectors. 
FIG. 10 is a fiow chart describing the steps of an 
embodiment of the present invention in which de- 
block filtering between adjacent blocks is dependent 
on adjacent blocks having similar motion vectors that 
point to the same reference frame. 
FIG. 11 is a flow chart describing the steps of an 
emt>odiment of the present invention In which de- 
block filtering between adjacent blocks is dependent 
on adjacent bk)cks having similar motion vectors that 
point to adjacent reference blocks in a single refer- 
ence frame. 

FIG. 12 is a flow chart describing the steps of an 
embodiment of the present invention in which de- 
block filtering between adjacent blocks is dependent 
on adjacent blocks having parameters comprising 
similar D.C. transfomi coefficients. 
FIG. 13 is a fiow chart describing the steps of an 
embodiment of the present invention in which de- 
block filtering between adjacent blocks is dependent 
on adjacent blocks having parameters comprising 
similar A.C. transfomri coefficients. 
FIG. 14 is a flow chart describing the steps of an 
embodiment of the present invention in which de- 
block filtering between adjacent blocks is dependent 
on adjacent blocks in a luminance image having pa- 
rameters comprising similar motion vectors and sim- 
ilar motion vector targets in a reference frame. 
FIG. 15 is a flow chart describing the steps of an 
emkx)diment of the present Invention in which de- 
block filtering between adjacent blocks is dependent 
on adjacent blocks in a luminance image having pa- 
rameters comprising similar motion vectors, similar 
motion vector targets in a reference frame and sim- 
ilar transfonm coefficients. 
FIG. 1 6 is a flow chart describing the steps of an 
emkK>diment of the present invention in whk:h an im- 
age is split into separate luminance and chromi- 
nance channels and deblock filtering between adja- 
cent blocks in each luminance or chrominance image 
is dependent on adjacent blocks in a luminance im- 
age having parameters comprising similar motion 
vectors. 

FIG. 17 is a flow chart describing the steps of an 
embodiment of the present invention in which an im- 
age is split into separate luminance and chromi- 
nance channels and deblock filtering behfveen adja- 
cent blocks in each luminance or chrominance image 
is dependent on adjacent blocks in a luminance i^T^ 
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age having parameters comprising similar motion 
vectors, similar motion vector targets in a reference 
frame and similar transfomri coefficients. 

DETAILED DESCRIPTION 

[0007] In conventional filtering methods, filter process- 
ing only considers a single reconstructed image frame 
at a time. The motion-vector information available at both 
the encoder and decoder is not used. If two atljacent 
blocks share the same motion vector with respect to the 
same reference image frame, (for a multiple reference 
frames system) there may be no significant difference 
between the image residuals of each block. The block 
boundary of these two adjacent blocks may have been 
filtered in the reference frame and should therefore not 
be filtered again for the cun^nt frame. If a deblock filter 
is used without consMerfng this motion-vector infonna- 
tion, the conventional filtering process might filter the 
same boundary again and again from frame to frame. 
This unnecessary filtering not only causes unnecessary 
bluning but also results in extra filter computations. 
[0008] FIG. 1 shows an image 1 2 that selectively filters 
block artifacts according to similarities between image 
blocks. The image 12 includes multiple image blocks 14 
that are each individually encoded before being stored, 
transmitted, etc. The borders between sonrie of the blocks 
14 include blocking artifacts 18. Blocking artifacts are 
any image discontinuities between blocks 14 that may 
be created by the encoding process. A low pass filter is 
used to reduce the blocking artifacts that exist at the bor- 
ders of adjacent image blocks. 
[0009] For example, blocking artifacts 24 exist be- 
tween blocks 20 and 22. A low pass filter used at the 
border 26 between blocks 20 and 22 to remove or reduce 
the blocking artifacts 24. The low pass filter in one ex- 
ample selects a group of pixels 28 from both sides of the 
t)order 26. An average pixel value is derived from the 
group of pixels 28. Then each individual pixel is compared 
to the average pixel value. Any pixels in group 28 outside 
of a predetermined range of the average pixel value is 
then replaced with the average pixel value. 
[0010] As described above, if there are little or no 
blocking artifacts 24 between the adjacent pixels, then 
the group of pixels 28 may be needlessly filtered causing 
bluning in the image and wasting processing resources. 
A skip mode filtering scheme uses the motion estimation 
and compensation information for adjacent image 
bkx:ks. tf the motion estimation and compensation infor- 
mation is similar, deblock filtering is skipped. This not 
only avoids unnecessary image blurring but also signifi- 
cantly reduces the required number of filtering opera- 
tions. 

[0011] For example, it is determined during the encod- 
ing process that adjacent image blocks 30 and 32 have 
similar coding parameters. Accordingly, deblock filtering 
is skipped for the groups of ^Nxels 34 that extend across 
the border 31 between aotjacent blocks 30 and 32. Skip 
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mode filtering can be used for any horizontal or vertrcal 
boundary between any adjacent blocks in image 12. 
[0012] FIG. 2 shows reference frames 42 and 48 and 
a current frame 40 that is currently being encoded or 
5 decoded. Coding parameters for blocks 44 and 46 are 
compared to determine whether deblock filtering should 
be skipped between the two acQacent blocks 44 and 46. 
One encoding parameter that is compared is the Motion 
Vectors (MV) for the blocks 44 and 46. 
p)013] The motion vector MV1 points from block 44 in 
cun^ent image frame 40 to an associated block 44' In the 
reference frame 42. The motion vector MV2 points from 
block 46 in curent image frame 40 to an associated block 
46* in reference frame 42. Skip mode filtering checks to 
see if the motion vectors M VI and M V2 point to adjacent 
blocks in the same reference frame 42. If the motion vec- 
tors point to adjacent blocks in the reference frame 
(MV1=MV2), ttien deblock filtering is skipped. This mo- 
tion vector inf onnation may be used along with other cod- 
ing information to decide whether to skip deblock filtering 
between the two image blocks 44 and 46. 
[0014] More than one reference frame may be used 
during the encoding and decoding process. For example, 
there may be another reference frame 48. The adjacent 
blocks 44 and 46 may have motion vectors pointing to 
different reference frarfies. In one embodiment, the de- 
cision to skip deblock filtering depends on whether the 
motion vectors for the two acljacent blocks point to the 
same reference frame. For example, image block 44 may 
have a motion vector 49 pointing to reference frame 48 
and image block 46 may have the motion vector MV2 
pointing to reference frame 42. Deblock filtering is not 
skipped in this example because the motion vectors 49 
and MV2 point to different reference frames. 
[0015] FIG. 3 shows another coding parameter that 
may be used to decide whether or not to skip deblock 
filtering. The image block 44 from image frame 40 is com- 
pared with reference block 44' from the reference frame 
42 pointed to by the motion vector MV1 as previously 
shown in FIG. 2. A residual bk)ck 44' is output from the 
conrtparison between image block 44 and reference block 
44\ A transfomri 50 is perfomned on the residual block 
44" creating a transfonned block 44"' of transfomri coef- 
fteients. In one example, the transfomri 50 is a Discrete 
Cosine Transfomri. The transfonmed block 44'" includes 
a D.C. component 52 and A.C. components 53. 
[0016] The D.C. component 52 r^ers to a towest fre- 
quency transform coefficient in image block 44. For ex- 
ample, the coeffcientthat represents the average energy 
in the image block 44. The A.C. components 53 refer to 
the transform coefficients that represent the higher fre- 
quency components in the image block 44. For example, 
the transform coefficients that represent the large energy 
differences between pixels in the image block 44. 
[0017] FIG. 4 shows the transfonmed residual blocks 
44'" and 46'". The D.C. components 52 from the two 
transformed bkx:ks 44*" and 46"* are compared in proc- 
essor 54. If the D.C. components are the same or within 
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some range of each other, the processor 54 notifies a 
deblock filter operation 56 to skip deblock filtering be- 
tween the border of the two adjacent blocks 44 and 46. 
If the D.C. components 52 are not similar, then no skip 
notifk^ation is initiated and the border between blocks 44 
and 46 is deblock filtered. 

[0018] In one embodiment, skip mode filtering is incor- 
porated into the Telecommunications Sector of the Inter- 
national Telecommunk:ation Union (ITU-T) proposed H. 
26L encocfing scheme. The H.26L scheme only uses 4x4 
integer Discrete Cosine Transfonm (DCT) blocks. Here, 
only the D.C. component of the two adjacent blocks n^ay 
be checked. However some limited low frequency A.C. 
coefficients could also be checked when the image 
blocks are bigger sizes, such as 8x8 or 1 6x1 6 blocks. 
For example, the upper D.C. component 52 and the three 
lower frequency A.C. transfonm coefficients 53 for block 
44*** may be compared with the upper D.C. component 

52 and three lower frequency A.C. transform coefficients 

53 for bkxdc 46'", Different connbinations of D.C. and/or 
low frequency A.C. transform coeffk^ients can be used 
to identify the relative similarity between the two adjacent 
blocks 44 and 46. 

[001 9] The processor 54 can also receive other coding 
parameters 55 that are generated during the coding proc- 
ess. These coding parameters include the motion vectors 
and reference frame infonnation for the adjacent blocks 
44 and 46 as described above. The processor 54 uses 
ail of these coding parameters to determine whether or 
not to skip deblock filtering t>etween adjacent image 
blocks 44 and 46. Other encoding and transform func- 
tions performed on the image may be carried out in the 
same processor 54 or in a different processing circuit. In 
the case where all or most of the coding is done in the 
same processor, the skip mode is sinrtply enabled by set- 
ting a skip parameter in the filtering routine. 
[0020] FIG. 5 shows how skip mode filtering is used in 
a block-t>ased motion-compensated Coder-Decoder 
(Codec) 60. The codec 60 is used for inter-frame coding. 
An input video block from the current frame is fed from 
box 62 into a comparator 64. The output of a frame buff- 
ering box 80 generates a reference block 81 according 
to the estimated motion vector (and possible reference 
frame number). The difference between the input video 
block and the reference block 81 is tmnsformed in box 
66 and then quantized in box 68. The quantized transfomi 
block is encoded by a Variable Length Coder (VLC) in 
box 70 and then transmitted, stored, etc. 
[0021] The encoding 5ectk>n of the codec 60 recon- 
structs the transformed and quantized image by first In- 
verse Quantizing (IQ) the transfonmed image In box 72. 
The inverse quantized image is then inverse transfomned 
in box 74 to generate a reconstructed residual image. 
This reconstmcted residual block is then added in box 
76 to the reference block 81 to generate a reconstructed 
image block. Generally the reconstmcted image is loop 
filtered In box 78 to reduce blocking artifacts caused by 
the quantization and transfonm process. The filtered im- 



age is tiien buffered in box 80 to form reference frames. 
The frame buffering in box 80 uses the reconstmcted 
reference frames for motion estimation and compensa- 
tion. The reference block 81 is compared to the input 
5 video block in comparator 64. An encoded image is out- 
put at node 71 from the encoding section and is then 
either stored or transmitted. 

[0022] In a decoder portion of the codec 60, a variable 
length decoder (VLD) decodes the encoded image in box 
82. The decoded image is inverse quantized in box 84 
and inverse transfomned in box 86. The reconstructed 
residual image from box 86 is added in the summing box 
88 to the reference block 91 before being loop filtered in 
box 90 to reduce blocking artifacts and buffered in box 
92 as reference frames. The reference block 91 is gen- 
erated from box 92 according to the received motion vec- 
tor information. The loop filtered output from box 90 can 
optionally be post filtered in box 94 to further reduce im- 
age artifacts before being displayed as a video image in 
box 96. The skip mode filtering scheme can be perfonmed 
in any combination of the filtering functions in boxes 78, 
90 and 94. 

[0023] The motion estimation and compensation Infor- 
mation available during video coding are used to deter- 
mine when to skip deblock filtering in t>oxes 78, 90 and/or 
94. Since these coding parameters are already generat- 
ed during the encoding and decoding process, there are 
no additional coding parameters that have to be gener- 
ated or transmitted specially for skip mode filtering. 
[0024] FIG. 6 shows is further detail how skip mode 
filtering is used in the filters 78, 90, and/or 94 in the en- 
coder and decoder in FIG. 5. The interblock boundary 
between any two adjacent blocks "j" and "k" is first iden- 
tified In box 1 00. The two blocks may be horizontally or 
vertically adjacent in the image frame. Decision box 102 
compares the motion vector mv(j) for block j with the mo- 
tion vector mv(k) for block k. It first detenmined whether 
the two adjacent blocks j and k have the same motion 
vector pointing to the same reference frame. In other 
words, the motion vectors for the adjacent blocks point 
to adjacent blocks (mv(j) = mv(k)) in the same reference 
frame (ref(j) = ref(k)). 

[0025] It is then detenmined whether the residual co- 
efficients for the two adjacent blocks are similar. If there 
is no significant difference between the image residuals 
of the adjacent blocks, for example, the two blocks j and 
k have the same or similar D.C. component (dc(j) = dc 
(k)), then the deblock filtering process in box 104 is 
skipped. Skip mode filtering then moves to the next in- 
terblock boundary in box 1 06 and conducts the next com- 
parison in decision box 102. Skip mode filtering can be 
performed for both horizontally adjacent blocks and ver- 
tically adjacent blocks. 

[0026] In one embodiment, only the reference frame 
and motion vector infomrtation for the adjacent image 
blocks are used to detemnine block skipping. In another 
embodiment, only the D.C. and/or A.C. residual coeffi- 
cients are used to determine block skipping. In another 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



56 



7 



EP1 727373 A2 



8 



embodiment, the motion vector, reference frame and re- 
sidual coefTicients are all used to detemiine block skip- 
ping. 

[0027] The skip mode filtering scheme can be applied 
to spatially sub-sampled chrominance channels. For ex- 
ample in a case with 4:2:0 color fomiat sequences, skip 
mode filtering for block boundaries may only rely on the 
equality of motion vectors and D.C. components for the 
luminance component of the image. If the nrration vectors 
and the D.C. components are the same, deblock filtering 
is skipped for both the luminance and chrominance com- 
ponents of the adjacent image blocks. In another embod- 
innent, the motion vectors and the D.C. components are 
considered separately for each luminance and chromi- 
nance component of the adjacent blocks. In this case, a 
luminance or chrominance component for acQacent 
blocks nrtay be deblock filtered while the other luminance 
or chrominarrce components for the same adjacent 
blocks are not debk)ck filtered. 
[0028] FIG. 7 includes a table 110 showing the results 
of skip mode filtering using a ITU-TH.26L Testing Modet- 
LongTMLS.O. Table 1 10 compares the results oftheTML 
filtering standard with skip mode filtering as described 
above. Encoding results using skip mode filtering are 
shown in table 110 under the heading SLA. 
[0029] There were four images that were tested, 
Akiyojcif for 300 fi^mes at 30 Frames Per Second (fps), 
ForBman_cif for 300 frames at 30 fps, Foreman_qcif for 
1 00 frames at 1 0 fps, and Tempete_cff for 260 frames at 
30 fps. Quantization Parameters (QP) of 25 and 30 were 
used. The r^ults show no significant visual quality deg- 
radation with the skip mode filtering. The Pk:ture Signal 
to Noise Ratio (PSNR) for the images stays approximate- 
ly the same for the luminance Y and chrominance U and 
V channels. However, skip mode filtering provkiles time 
savings of 40-70 percent 

[0030] Skip mode filtering can be used with any system 
that encodes or decodes multiple image frames. For ex- 
ample, DVD players, video recorders, or any system that 
transmits image data over a cormnunk^ations channel, 
such as over television channels or over the Internet. 
[0031 ] The skip mode filtering described above can be 
implemented with dedk^ated processor systems, mtero 
controllers, programmable logk; devk:es, or mcroproc- 
essors that perfomn some or all of the operations. Some 
of the operations described above. may be implemented 
in software and other operations nrtay be implennented in 
hardware. 

[0032] Forthe sake of convenience, the operations are 
descrit)ed as various interconnected functional blocks or 
distinct software modules. Thte is not necessary, howev- 
er, and there may be cases where these functional bk>cks 
or modules are equivalentty aggregated intoasingle logic 
device, program or operation with unclear boundaries. 
In any event, the functional bk)cks and software modules 
or described features can be implenrtented by them- 
selves, or in combination with other operations in either 
hardware or software. 
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[0033] Some embodiments of the present Invention 
may be described with reference to Rgune 8. In these 
systems and methods, adjacent blocks 1 50 in a video 
frame are identified and coding parameters for these ad- 
jacent blocks are identified. The coding parameters for 
the adjacent blocks are then compared to detemnine their 
similarity 1 54. When the coding parameters are not sim- 
ilar, a deblock fitter 156 is applied along the boundary 
between the adjacent blocks. When the coding parame- 
ters are similar, deblock filtering is skipped and the proc- 
ess proceeds to the next step 158. Likewise, when de- 
block filtering is performed, the process proceeds to the 
next step 1 58 after filtering. 

[0034] In some embodiments of the present invention, 
as shown in Rgure 9, the coding parameters are motion 
vectors. In these embodiments, adjacent blocks in a vid- 
eo frame are identified 160 and coding parameters 162 
comprising motion vectors are identified. These motion 
vectors are compared to determine their similarity 164. 
When the motion vectors are not similar, deblock filtering 
may be perfomrted 166 between the adjacent blocks and 
the process may proceed to its next step 1 68. When the 
motion vectors are similar, deblock filtering is skipped 
and the next step 1 68 is accomplished directiy. 
[0035] Other embodiments of the present invention, 
as shown in Figure 10, may use multiple coding param- 
eters to detemnine whether to skip filtering. In these em- 
bodiments, adjacent blocks are identified 1 70 and coding 
parameters 172 are detemntned for the adjacent blocks. 
These coding pammeters may comprise motion vector 
attributes including the targetframe of the motion vectors. 
When motion vectors of adjacent blocks are not similar 
1 74, deblock filtering may be performed 1 76 between the 
adjacent blocks. When motion vectors are similar 1 74, 
other parameters may be used to furtiier qualify the fil- 
tering process. In this example, the motion vectors may 
be compared to determine whetherthey point to the same 
reference frame 178. If the vectors do not point to the 
same reference frame, deblock filtering may be per- 
fomned between the blocks 176. If the vectors point to 
the same reference frame, filtering may be skipped and 
the process may proceed to the next step 1 79. 
[0036] Further motion vector parameters may be used 
to detennine filtering. In embodiments illustrated in Rg- 
ure 11 , the location of the blocks to which vectors point 
is a parameter that may be used to detemnine filtering 
options. I n these embodiments, adjacent blocks are iden- 
tified 200 and coding parameters are identified for the 
acljacent bkx^ks 202. Motion vectors are then compared 
to detemiine their similarity 204. If the vectors are not 
similar, deblock filtering may proceed 208. If motion vec- 
tors are similar, another comparison may be made to 
determine whether the motion vectors of the adjacent 
blocks point to the same reference frame. If the vectors 
doni point to the same frame, deblock filtering nnay pro- 
ceed 208. If the vectors do point to the same reference 
franne, the blocks to whch the vectors point may be com- 
pared 210. When motion vectors do not point to adjacent 
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blocks in the same reference frame, deblock filtering may 
proceed 208. When the vectors point to adjacent blocks 
in the same reference frame, deblock filtering may be 
skipped and a next step 212 may be executed. In this 
manner, adjacent blocks which reference adjacent 
blocks in a reference frame and which are not likely to 
have significant artifacts therebetween are not deblock 
filtered. This deblock fitter skipping avoids any blum'ng 
and image degradation caused by the filtering process. 
Processing tinne is also conserved as unnecessary filter- 
ing is avoided. Image quality is thereby improved and 
fewer calculations are required in the process. It should 
be noted that various combinations of these motion vec- 
tor parameters may be used to detennine filter skipping. 
These myriad combinations are not specifk^ally de- 
scribed in detail, but are thought to be within the grasp 
of one skilled in the art and are intended to fall within the 
scope of the appended claims. 
[0037] Further embodiments of the present invention 
nnay utilize transform coefficients to determine whether 
deblock filtering should occur. In reference to Figure 12, 
adjacent blocks 1 80 in a frame are identified and cocfing 
parameters are identified for the adjacent blocks 1 82. 
These coding parameters may comprise motion vector 
parameters as well as transfomri coefficients, 
[0038] Motion vectors are then compared 1 84 to de- 
termine similarity. If the motion vectors are not similar, 
deblock filtering may be perfomned 186. If the motion 
vectors are similar, the motion vector data is analyzed to 
detemnine whether the motion vectors point to the same 
reference frame. If the motion vectors do not point to the 
same reference frame 185, filtering may proceed 186. 
[0039] If the motion vectors point to the same reference 
frame 185, transfomn coefficients may be compared to 
further qualify filtering processes. In this example, DC 
transfonn coeffidents obtained through Discrete Cosine 
Transfonm (OCT) methods or other methods may be 
compared for the adjacent blocks. If the DC transform 
coefficients are not similar 1 87, deblock filtering nnay be 
perfomned 1 86. If ttie DC transf omn coefficients are sim- 
ilar, filtering may be skipped and the methods and sys- 
tems may proceed to the next step 1 88. 
[0040] Stillotherembodiments of the present invention 
may utilize AC transform coefficients to determine filter- 
ing options. In reference to Rgure 13, embodiments sim- 
ilar to those described in relation to Rgure 12 are illus- 
trated with the additional steps of evaluating AC trans- 
fonm coeffk:ients. In these embodiments, blocks 1 90 and 
their coding paranneters 1 91 are kJentified. Similarities in 
motion vectors 1 92, mc^on vector target frames 1 93 and 
DC transfonm coefficients are also compared 194. When 
similarities in these parameters exist, AC transform co- 
efficients are compared 196 and , if they are similar, de- 
block filtering is skipped and the next step in the process 
is executed 1 97. If the AC coefficients are not ^milar, 
filtering is perfomned between the adjacent blocks arKJ 
the process proceeds on to the next step 197. 
[0041] AC transform coeffk^ients are more likely to 



have signifbance in larger blocks, but can be used in 
methods utilizing smaller blocks such as 4x4 blocks. 
[0042] In some embodiments of the present invention, 
an image may be separated into various luminance and 

5 chrominance channels depending on the fomnat of the 
image and the color space utilized. In the following ex- 
amples, a YUV color space is described, however, nnany 
other fomiats and color spaces may be used in these 
embodiments. CieLAB, YcrCb and other spaces may be 

10 used. In altematrve embodiments color spaces such as 
RGB may be used. 

[0043] Some embodiments of the present invention 
may be described in relation to Rgure 14. In these em- 
bodiments, luminance data is extracted from the image 

^5 and a luminance image is created 220. Adjacent blocks 
are then identified in the luminance image 222 andcoding 
parameters for the adjacent blocks are also identified 
224. As in other embodiments, the motion vectors of the 
adjacent blocks are compared to determine similarities 

20 226. When the nnotion vectors are not similar, deblock 
filtering is perfomned 230, when the vectors are similar 
further analysis is perfomned to detennine whether the 
vectors point to the same reference frame 228. When 
the vectors point to different reference frames, deblock 

25 filtering is performed between the adjacent blocks 230 
of the original image that correspond to the adjacent 
blocks in the luminance Image. When the vectors point 
to the same fname, deblock filtering is skipped and the 
next step is executed without prior filtering 232. When 

30 filtering is perfomned, the next step is executed 232 after 
the filtering processes. Accordingly, analysis of data in 
the luminance channel is used to determine filtering proc- 
esses in the original image, which contains both lumi- 
nance and chrominance data. 

35 [0044] In other related embodiments, illustrated in Rg- 
ure 15, a luminance image is created 240 and corre- 
sponding adjacent blocks are identified in the luminance 
and original image 242. Coding parameters are also iden- 
tified for the luminance image blocks 244. Subsequently, 

40 motion vectors are compared to determine similarities 
246. If significant similarities do not exist, filtering is per- 
formed between the acljacent blocks in the original image 
252. If motion vectors are similar, the target frames of 
the motion vectors are compared to detemnine whether 
the vectors point to the same reference frame. If the vec- 
tors do not point to the same reference frame, filtering is 
perfomned. If the vectors point to the same reference 
frame, transform coefficients of the luminance (Y) image 
are connpared. If Y transf omn coefficients are not similar, 

so filtering is performed. If transfonn coefficients are similar, 
filtering is skipped and tiie next step 254 is executed. 
Likewise, the next step is executed 254 after any filtering 
operation. 

[0045] Images may be further divided into component 
S5 channels that generally correspond to luminance and 
chrominance channels. In some embodiments of the 
present invention, each channel may be filtered accord- 
ing to parameters unique to that channel. 
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[0046] As an example, embodiments ma 
scribed with reference to Rgure 1 6, wherein an 
divided into separate luminance (Y) and muttipl 
nance (U, V) channels 260. In these embodim 
cent blocks are identified in images con^esp 
each channel 262, 272, 282. Coding paramet 
as motion vectors data, are also identified 
blocks in each channel 264, 274, 284. These o 
rametersmay then be compared to detemnine si 
as in other embodiments. In these exemplary 
ments, motion vector simi larities for channel-sp 
tion vectors may be used to detemnine fifterin 
in each channel. When the motion vectors for 
image are not similar 266, 276, 286, filtering is pi 
in that specific channel between the adjacent bt 
280, 290. If the motion vectors are similar, the 
erence frames are compared 268, 278, 288. 
vectors for adjacent blocks in a channel point to 
reference frame, filtering is skipped. When th 
point to different reference frames filtering is 
270, 280, 290. 

[0047] As in other embodiments, these ch 
embodinnents may utilize transfomi coefTicie 
qualify filtering options. As shown in Rgure 17, 
ods and systems described in relation to Rgun 
further compare channel transform coefficients 
334. When the coefficients are not similar, filteri 
formed 31 2, 324, 336. When the coefficients ai 
filtering is skipped. 
[0048] it should be noted that various combi 
parameters may be employed in qualifying filti 
erations in each channel. DC and AC transfo 
cients may be utilized for these embodiments, 
more, various channels and combinations of 
may be used to determine filtering options an 
filtering. For example, both chrominance chan 
be combined and analyzed together in some 
ments. Data and parameters from one channel 
be used to determine filtering options in another 
For exanrrple, parameters taken from the U ch 
channel may be compared to detemnine filterin 
in the V chrominance channel and vice versa. 
[0049] Having described and illustrated the 
of the invention in various exemplary embodime 
of, it should be apparent that the invention may 
ified in arrangement and detail without depa 
such principles. Claim is made to all modifical 
variations coming within the spirit and scope 
lowing claims. 
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1 . An apparatus for coding an image (1 2), cor 

motion compensation means for derivij 
erence block (44\ 81) from a referent 
according to a motion vector (49; MVII 
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coding means (70) for coding difference be- 
tween the reference block and an input image; 
filtering means (78) for deblock filtering a plural- 
ity of borders comprised in blocks in a recon- 
structed current image; and 
judging means (1 02) forjudging whetherthe de- 
block tittering is perfomned for each of the bor- 
ders between the adjacent blocks in the recon- 
structed current image, with respect to each of 
the borders, wherein: 

the judging means evaluates whether a first 
motion vector and a second motion vector 
are identical with each other, wherein the 
first motion vector and the second motion 
« vector are respectively used for motion 
compensation of a first image block and a 
second image t>lock which are adjacent to 
the borders, and 

the deblock filtering is performed when the 
motion vectors are not identical with each 
other. 

2. An apparatus for decoding an image, comprising: 

motion compensation means for deriving a ref- 
erence block (44*, 81) from a reference Image 
according to a motion vector (49; MV1 , MV2); 
decoding means for decoding the image from 
the reference block and decoded difference 
block; 

filtering means (78) for deblock filtering a plural- 
ity of borders comprised in blocks in a recon- 
structed current image; and 
judging means (1 02) forjudging whetherthe de- 
block filtering is perfonmed for each of the bor- 
ders between the adjacent blocks in the recon- 
structed current image, with respect to each of 
the borders, wherein: 

the judging means evaluates whether a first 
motion vector and a second motion vector 
are identical with each other, wherein the 
first motion vector and the second motion 
vector are respectively used for motion 
compensation and estimation of a first im- 
age block and a second image bk)ck which 
are adjacent to the borders, and 
the deblock filtering is perfomned when the 
motion vectors are not identical with each 
other. 

3. A method for deb lockfiltering for a plurality of borders 
comprised in blocks in a reconstructed current im- 
age, comprising: 

motion compensation step for deriving a refer- 
ence block (44*, 81 ) according to a motion vector 
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(49; MV1,MV2); and 

judging step forjudging whether the deblock fil- 
tering is performed for each of the borders be- 
tween adjacent blocks in the reconstructed cur- 
rent image, with respect to each of the borders, s 
wherein: 

the judging step evaluates whether a first 
motion vector and a second motion vector 
are identical with each other, wherein the io 
first motion vector and the second motion 
vector are respectrvety used for motion 
compensation of a first image block and a 
second image block whk;h are adjacent to 
the borders, and is 
the debkx^ filtering is performed when the 
motion vectors are not identteal with each 
other. 
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